1 

2 
3 

4 What is claimed is: 
5 

6 1. A compound having the structure: 


Claims 


8 

9 wherein 
10 
11 
12 
13 

14 moiety; 
15 
16 
17 
18 

19 moiety; 



R, is hydrogen, halogen, cyano, -OR A , » -SR., -0(O0) Ri , -NOWffMWW. 
-CW. -C(0)OR A , «A -OCO.R. or an aliphatic, heteroaUphatic, aryl, heteroaryl, 

or alkylheteroary, moiety, wherein each occurrence of R A is independently hydrogen, a 
protecting group, or an aliphatic, heteroaUphatic, aryl, heteroaryl, alkylaryl, or aUcyiheteroaryl 

m0ie \ is hydrogen, halogen, cyano, -ORb, -NOW* -SRb, -0(O0)Rb, WW. 
-C(0)Rb -C(0)ORb, -CONOlBfc -OC0 2 Rb, or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alilar* or alkylheteroary, moiety, wherein each occurrence of Rb is independently hydrogen, a 
protecting group or an aUphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or afcylheteroary, 

m<>ie \ is hydrogen, halogen, cyano, -ORc, » -SKc, Wfc -N(Rc)(C=0)(Rc), 
C(0)Rc -C(0)ORc, -CONfRcfc -OC0 2 Ro or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
J^U or aUcylheteroaryl moiety, wherein each occurrence of Rc is independently hydrogen, a 
protecting group, or an aUphatic, heteroaUphatic, aryl, heteroaryl, aKylary., or aUcylheteroaryl 

^ is hydrogen, halogen, cyano, -ORr, 0» -SR., -0(C=0)R D , -N(RoXC=0)(R D ), 
-C(0)Ro -C(0)ORo, -CON(Rd)2, -OCO2RD, or an aUphatic, heteroaUphatic, aryl, heteroaryl, 
^ary,, or afcylheteroary. moiety, wherein each occurrence of Ro is independent* hydrogen, a 


20 
21 
22 
23 

24 moiety; 
25 
26 
27 
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protecting group or an ahphatic, heteroaliphatic, ary,, heteroaryl, » « 


1 

2 moiety; 


3 
4 
5 


ZisO S or NR E ,whereinR E is hydrogen, a protecting group, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, or OR F , wherein R F » 
hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 


6 alkylheteroaryl moiety; 

7 X is 0, S or NRg, wherein Ro is hydrogen or lower alkyl; ^ 

,x , - .x,. ^ R- A / Re 

g A and B together represent ^ 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


22 

23 

24 

25 

26 

27 

28 

29 


/v ana d lu^u.^ iv^. — — 5 
-CHRs-CHRs-, -CR 5 =CR.-, wherein R s and R* are each independently hydrogen, halogen, 
oyano, -OR,, -N(Rj>2, -SR„ -0(00)*, -0(30)* ,-N(R,)(C>0)(R,), * HW*. 

-CONCR*, -OCftR,, -OS(=O)0R, or an aliphatic, heteroaliphatic, aryl, heteroaryl, aUcylaryl, or 
alkylheteroary. moiety, wherein each occurrence ofRj is independently hydrogen, a protecting 
group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, aUcylaryl, or allcy^eteroaryl rno.e^ and 
wherein R, is hydrogen, a protecting group, -OR. -SR. -C(0)ORk, -C(0)NRk, -3(0^ - 
OffXW* -N(Rk)(C=OXRk), -C(0)Rk. -«0)ORk, -«», -OCO ; R,or an ahphatic, 
heteroaliphatic, aryl, heteroary., a>kylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of Rk is independently hydrogen, aprotecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR, 
CHR6-, R 5 and R* taken together represent a substituted or unsubstituted 3-7 membered ahphatic, 

20 heteroaliphatic, aryl or heteroaryl ring; 

21 D and E together represent nz — v , 
-CHRrCHR., -CR^-CR,-, wherein Rs and R, are each independently hydrogen, halogen, 
cyano, -OR,, -N(Rj):, -SR„ -0(C=O)R„ -0(S=0)R, ,-N(R,)(O0)(R,), -C(=0)R, -«<>)0R,. 
-C0N(R,)2 -0C0.R,, -OS(=0)OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of R, is independently hydrogen, a protecting 
group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl motety, and 
wherein R,„ is hydrogen, aprotecting group, -ORk, -Sft, -C(0)OR. -C(0)NRk, -3(0 Ac, - 
0(«»Rk, «M>XRk), -C(0)Rk, -C^Rk, -CON(Rk) 2 , -OCOA,or an ahphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each oceurrence of 
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R K is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -OJRr 
CHR„ K, and R, taken together represent a substituted or unsubstituted 3-7 membered ahphatic, 

4 heteroaliphatic, aryl or heteroaryl ring; 

5 G and J together represent ^ — v 
-CHR„-CHRu-, -CR„=CRu-, wherein R„ and R, 2 are each independent^ hydrogen, halogen, 
cyano, -OR,, -N(R,)„ -SR, -0(C=0)R, .-NOWXWW. -C (-QJfc. -CHW*. 

CONQt* -OC0 2 R„-OS(=0)OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkyUretero'aryl moiety, wherein each occurrence of * is independently hydrogen, a protecting 
™p or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
wherein R, 3 is hydrogen, a protecting group, -ORk, -SRk, -C(0)ORk, -C(0)NRk, OTk, - 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)ORk, -CON(Rk)„ -OCO^or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
ofR K is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR, ,- 
CHR.r, R.. ^ Ru taken together represent a substituted or unsubstituted 3-7 membered 

17 aliphatic, heteroaliphatic, aryl or heteroaryl ring; 

18 K and L together represent — v 
-CHRM-CHR^-CRH^-whereinRuandR, are each independently hydrogen, halogen, 

cyano, -OR, -N(R j)2 , -SR, -0(0=0)*, -0(8=0)* .-NCR^OOXRA -C(=0)*> 
-CONCR^ -OCO.R.-OSC^OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of R. is independently hydrogen, a protecting 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
wherein R 16 is hydrogen, a protecting group, -ORk, -SRk, -C(0)ORk, -C(0)NRk, -S(0) 2 Rk, - 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)ORk, -CON(Rk) 2 , -OC0 2 R„ or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
ofR K is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR 14 - 
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1 CHR 1S -, R„ and R ls taken together represent a substituted or ^substituted 3-7 membered 

2 aliphatic, heteroaliphatic, aryl or heteroaryl ring; 

3 whereby each of the foregoing aliphatic and heteroaliphatic moieties may independently 

4 be substituted or unsubstituted, cyclic or acyclic, or branched or unbrauched, and each aryl, 

5 heteroaryl, alkylaryl, and aliylheteroary. moiety may be substituted or unsubstituted; and 

6 pharmaceutically acceptable derivatives thereof. 

] 2. Thecompoundofclaiml.whereinZandXareeachO.andthecompoundhasthe 

9 structure: 
10 



11 

ompound of claim 1 , wherein Z is O and X is KRc, and the compound has the 


13 3. The o 

14 structure: 


R4 



L 

15 
16 

17 4. The compound of claim 3 , wherein Rg is H. 
18 

19 5. The compound of claim 1, wherein G and J together represent -CH 2 -CH 2 - and the 

20 compound has the structure: 
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R 4 Z 



1 
2 

3 6. The com] 

4 structure: 


pound of claim 1, wherein A-B is -CH=CH- and the compound has the 

R 4 Z 



7 7. Thecompoundofdaiml.whereinK.ndLtog.therrepresent-CH'CH.andfhe 

8 compound has the structure: 

R 4 Z 



9 

n 8 . ^eco mP o»ndofc,ai m l > whereinDandE.og« tere p re sen..CHOH=CHOH- a nd«he 
1 2 compound has the structure: 

*4 z . 


13 
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I 9 . ^co.npoundofdai.m.whereinA.B.D.E.G.^aBdLa.easrepresen.edinme 


3 structure: 



4 
5 


6 10. A compound of structure 



7 

J n . Aphannaceuticalcompositioncomprisingacompoundofclaim 

10 pharmaceutically acceptable carrier. 

13 therapeutic agents. 


14 


15 13. The pharmaceutical compositio: 

16 therapeutic agents comprises an anticancer agent. 


n of claim 12, wherein the one or more additional 


17 


i« 14 A method for treating cancer comprising: 
20 need thereof. 
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\ 15 . The m e4odofcl aiml 4,w te einthe ttl e r ap e utioa 1 ,ye£fectivea m o U n,isin fll eran g eof 
3 0.001 mg/kg to 50 mg/kg of body weight. 


5 16. The method of claim 14, wherein the ^ effective amount is mfl.er.nge of 

6 0.01 mg/kg to about 25 mg/kg of body weight. 

I I7 . ThememodofclaimM.sddmemodfurmercomprismgadndnisteringoneormore 
additional therapeutic agents in combination with the compound. 

18 . The method of claim .7, wherein the one or more addinona.fcerapeu.ic agents comprise, 


9 
10 
11 

12 an anticancer agent. 

13 
14 
15 

1 6 the growth of or kill cancer cells. 

Is 20. Amethodforthes^thesisofacompoundhavingthestructurea) 
19 


19 A method for inhibiting the growth of or kiliing cancer cells, said methc4 comprising. 
' contacting me cancer cells with an amount of a compound of daim 1 effective to mhtbtt 



20 
21 

22 wherein 
23 


R 3 " 

R 2 

(I) 


23 R, is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 

24 alkylheteroaryl moiety, or N(R A ) 2 , wherein each occurrence of R A is independently hydrogen a 

I ^ishydrog^ 
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C(0)Rb -C(0)ORb, -CON(Rb)„ -OC0 2 Rb, or an aliphatic, heteroaliphatic, axyl, heteroaryl, 
« or alkylheteroaryl moiety, wherein each occurrence of R B is independent hydrogen, a 
protecting group or an aliphatic, heteroaliphatic, «* heteroaryl, alky.aryl, or alkylheteroaryl 

R, is hydrogen, halogen, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, or » wherein each occurrence of Rc is independent* hydrogen, a 
protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, aKylaryl, or allcylheteroaryl 

8 m ° ,ety R, is hydrogen, halogen, cyano, -ORo, -N(Ro)„ -Sfc, -0(C=0)*°. -N(R D )(C=0)(Rn), 
-C(0)Rd -C(0)OR D , -CONCRo),, -OC0 2 R D . or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
a^aryl! or alkylheteroaryl moiety, wherein each occurrence of Rp is independently hydrogen, a 
protecting group or an aliphatic, heteroaliphatic, aryl heteroaryl alkylaryl, or allcylheteroaryl 


1 

2 
3 

4 moiety; 
5 
6 
7 


9 
10 
11 
12 


13 moiety, 

14 Z is O, S or NR E , wherein R E is hydrogen, a protecting group, an aliphatic, 


15 
16 


heteroaliphatic, aryl, heteroaryl, alkylaryl, or allcylheteroaryl moiety, or OR F , wherein R F is 
hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 

17 allcylheteroaryl moiety; 

18 X is O, S or NRg, wherein Rg is hydrogen or lower alkyl; 

19 A and B together represent 

20 -CHRs-CffiV, -CRs=CR6-» wherein R 5 and R, are each independently hydrogen, halogen, 

cyano, -OR,, -N(R,)„ -SR, -OffMW. -0(S=O)R, M C=om. WS*. 
-CON(R,), -OC0 2 R J ,-OS(-0)OR J or an aliphatic, heteroaUphatic, aryl, heteroaryl, alkylaryl, or 

■ a alkylheteroaryl moiety, wherein each occurrence of Rj is independently hydrogen, a protecting 

24 group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkyiaryl, or alkylheteroaryl moiety, and 

25 wherein R, is hydrogen, a protecting group, -ORk, -SRk, -C^ORk, -C(0)NRk, -S(0) 2 Rk, - 

26 0(C=O)Rk, WW, -CWRk, -C(0)ORk, -CON(Rk) 2 , -OCO^ or an aliphattc, 

27 heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiery, wherein each occurrence 

28 ofRK is independently hydrogen, a protecting group or an aliphatic, heteroahphatic, aryl, 

29 heteroaryl, alkylaryl, or allcylheteroaryl moiety, or when A and B together represent -CHR S - 


21 
22 
23 
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, CHR,, Rs R, taken together represent a substituted or unsubstituted 3-7 membered aliphatic, 

2 heteroaliphatic, aryl or heteroaryl ring; 

♦ run rwT? n - -CR«=CR9-, wherein Rg and R9 are each 

3 d and E together represent -CHR8-CHR9-, w w» 

4 independently hydrogen or lower alkyl; 

t put, THR.i- -CR 10 =CRir, wherein Rio and Rn are each 
G and J together represent -CHRio-^nKn , ^*mo ^*mi . 

6 independently hydrogen or lower alkyl; 

7 K and L together represent OO, OS. CH-CH 3 , CH-CH(R L ) 2 , C=C(R L ) 2 , -CBr> 


5 


-C(.S(CH03S-)-, CH-OR, CH-SRu CH-N(R,) 2 , CH-N(R0(C=O)(Ra C=N-0-R, CH-N-O, 
C=C(R L )-N(R L ), C=N-N(R0 2 , or, if the dotted line _ represents a bond, whereby a 

double bond is present, then K and L together represent C-NCRO, wherein each occurrence 0 
R L is independentiy hydrogen, a protecting group, an aliphatic, heteroatiphatic, aryl, heteroaryl, 
afcytayl, or alkyUteteroaryl moiety, or two occurrences of R L taken together represent a 3 to 7- 
mcmbered cyclic aliphatic, heteroaliphatic, aromatic or heteroaromafc morety, 

whereby each of the foregoing aliphatic and heteroaliphatic moieties may independentiy 
be substituted or ^substituted, cyclic or acydic, orbranched or unbranched, and each aryl, 
heteroaryl, alkylaryl,a*dalkyme<^^^ 

wherein one or any two of R„ Ra, *. *. fc. *» *■ »* * « Rt » » 

covalently bonded to a compound selected from the group consisting of radicico!, monoclhn, 
analogues of radicicol and monocfflin, geldanamycin, analogues of geldanamycin, and stero.ds, 

20 said melhod comprising: 

21 (1) reacting an acidic component having the structure: 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


22 


C0 2 H 



23 
24 


25 


OR|_ 

wherein Ru J, and G are as defined above, with a chiral component having the structure: 

HO> 
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wherein 


A and B are as defined above, in the presence of an esterification reagent to 


generate an intermediate having the structure: 



B 



OR L 


(2) complexing the intermediate with a cobalt, such as dicobalt hexcarbonyl, to yield a 


structure: 


(OC) 3 Co^- 



Co 

(CO) 3 OR L 


(3) cyclizing the combalt complex in the presence of an olefin metathesis catalyst to 
generate the compound: 


(OC) 3 Co^- 


Co 

(CO) 3 OR L 


(4) removing the cobalt to form a ynolide; 

(5) reacting the alkyne moiety of the ynolide with a diene under cyclcoaddition 


conditions to generate the compound: 

JO. 



; and 
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1 

2 
3 
4 
5 
6 

7 22. 


20 
21 
22 
23 


(6) optionally further reacting the macrocycle with one or more reagents to diversify and 
optionally deprotecting the macrocycle to generate a compound having the formula (I). 

21 The method of claim 20, wherein the step of esterification is performed using 
diethylazodicarboxylate (DIAD) in the presence of triphenylphosphine or trifurylphosphine. 


The method of claim 20, wherein the step of olefin metathesis is performed using an 
8 olefin metathesis catalyst. 

10 23. The method of claim 20, wherein the step of olefin metathesis is performed using a 

1 1 ruthenium-based olefin metathesis catalyst. 

D 24. The method of claim 23, wherein the step of olefin metathesis is performed using Ru(l,3- 
14 dimesityl-4,5-dmydro^^ 


15 

16 25. 


26 
27 


A method for synthesis of a macrocycle having the structure (Ila): 


17 
18 

19 wherein 



(Ila) 


Ro is hydrogen, halogen, cyano, -OR z , -N(R Z ) 2 , -SRz, -0(CO)R Z , -N(R z )(C=0)(Rz), - 
C(0)R Z , -C(0)OR z , -C0N(R Z ) 2 , -OC0 2 R z , or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl or alkylheteroaryl moiety, wherein each occurrence of R z is independently hydrogen, a 
protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl 

24 moiety 

25 Ri is hydrogen, halogen, cyano, -OR A , -N(Ra) 2 , -SR a , -0(C=0)R a , -N(R a )(C=0)(R a ), 
-C(0)R A , -C(0)OR A , -CON(R A ) 2 , -OC0 2 R A , or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, wherein each occurrence of R A is independently hydrogen, a 
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, protecting group, or an aliphatic, heteroaUphatic, ary., heteroaryl, alkylaryl, or alkynteteroaryl 

2 is hydrogen, halogen, cyano, -ORb, -N(Rb)„ -0(«^ ^« 

-C(0)Rb -C(0)ORb, -CON(Rb) 2 , -OCO.RB, or an aliphatic, heteroaUphatic, aryl, heteroaryl, 

or aUcyiheteroary, moiety, wherein each occurrence of Rb is independently hydrogen, a 
protecting group or an aUphatic, heteroaUphatic, aryl, heteroaryl, alkylaryl, or aUcylheteroaryl 

n0ie \ is hydrogen, haiogen, cyano, -ORc, -W*. **» «fX*S*c. -N(RcXC=0)(Kc), 
C(0)Rc -C(OPRc, -CONOJch. -OC0 2 Rc, or an aliphatic, heteroaliphatic, aryl, heteroaryl, 

or allcylheteroaryl moiety, wherein each occurrence of Rc is independent* hydrogen, a 
protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, allcylaryl, or aUcyUreteroaryl 

" 0ietY R, is hydrogen, halogen, cyano, -ORd, -N(R„) 2 , -SRo, -0(C=0)Rt>, -N(Rn)(C=0)(Ro), 
-CfOIRo -CWORn, -COW**. -OC0 2 Ro. or an aliphatic, heteroaliphatic, aryl, heteroaryl, 
aW or alcylheteroaryl moiety, wherein each occurrence of R D is independentiy hydrogen, a 
protecting group or an aliphatic, heteroaliphatic, aryl, heteroaryl, aikylaryl, or alkyUteteroaryl 
moiety, 

ZisO S or NRe, wherein R E is hydrogen, a protecting group, an aliphatic, 

19 heteroaUphatic, aryl, heteroaryl, allcylaryl, or alkylheteroaryl moiety, or OR F , wherein R F . 

20 hydrogen, a protecting group, an aliphatic, heteroaliphatic, ajyl, heteroaryl, alkylaryl, or 

21 alkylheteroaryl moiety, 

22 X is O, S or NRg, wherein Rg is hydrogen or lower alkyl; 

23 A and B together represent 


3 
4 
5 
6 

7 moiety, 
8 
9 

10 
11 

12 moiety; 
13 


14 
15 
16 

17 moiety, 
18 


24 

25 

26 

27 

28 

29 

30 


A and a togeiner rcpie&tm 
-CHRs-CHRr, -CR^R*-, wherein R 5 and K. are each independently hydrogen, halogen, 
cyano, -OR, -Wfc -SR, -0(C=O)R„ -0(S=0)R, .NfJWOOXM. -C (-O)R, W 
-CON(R,) 2 -OCChR, -OS(=0)0 R) or an aUphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
aUcylheteroaryl moiety, wherein each occurrence of R, is independently hydrogen, a protecting 
group, or an aUphatic, heteroaliphatic, axyl, heteroaryl, alky.aryl, or alkyUteteroaryl moi«y, and 
wherein R 7 is hydrogen, apro.ec.ing group, -OR*, -SRk, -C(0)ORk, -C(0)NRk, -S(0) 2 Rk, • 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0) Rk , -C(0)ORk, -CON(Rk) 2 , -OC0 2 R„ or an aUphauc, 
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1 

2 
3 
4 
5 


he.sroaUpha.ic, aryl, heteroaryl, alkylaryl, or att^heteroaryl moiety, wherein each occurrence 
of Rk is independent hydrogen, a protecting group or an aliphatic, heteroahphatic, a* 
heteroaryl, apiary!, or alkyiheteroaryl moiety, or when A and B together represent -CHR,- 
CHR. R S and R, taken togemer represent a substituted or unsubstituted 3-7 membered ahphatic, 
heteroaliphatic, aryl or heteroaryl ring; 


6 D and E together represent 

7 -CHRs-CffiV, -CRs=CR,-, wherein R, and R, are each independent., hydrogen, halogen 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


cyano, -OR,, -NOW, -Sfc. -0(C=0)R, ,-N(Rj)(C=0)(Ri), -C(=0)R, WW*. 

-C0N(R,):, -0C0 2 R„ -0S(-0)0R, or an ahphatic, heteroahphatic, ary., heteroaryl, alkytayl, or 
afcylheteroa^l moiety, wherein each occurrence of R, is independent* hydrogen, a protecting 
group, or an aliphatic, heteroaliphatic, «* heteroaryl or aKylheteroaryl mo**, and 

whel R,o is hydrogen, a protecting group, -OR. -SR. -C^OR. .C(0)NRk, -S 0 - 

o ( c=o)Rk, JWMW -c(0>^ ■<**** " C0N ^ • 0COlR,t0r 3,1 f 

heteroaliphatic, aryl, heteroaryl, alkylaryl, or arkymeteroaryl more* wherein each occurrence of 
R, is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl 
heteroa^l, alkylaryl, or alkyiheteroaryl moiety, or when A and B together represent ^HRs- 
CHR,-, R, and R, taken together represent a substituted or unsubstituteo 3-7 membered ahphatic, 

1 8 heteroaliphatic, aryl or heteroaryl ring; ^ 

19 G and J together represent ^ — ^ 
-CHR„-CHRu-, -CRn-CR,-, whereinRnandR,, are each independents hydrogen, halogen, 
cyano, -OR,, -N(R,)„ -SR„ -0(C=0)R,, -0(S=0)R, ,-N(R,)(COXR,), -C(=0)R„ -C(-O)0R,. 
-C0N(R,), -0C0.R,, -OS(=0)OR, or an ahphatic, heteroaliphatic, aryl, heteroaryl, a» or 
alkyU.etero'ary! moiety, wherein each occurrence of R, is independently hydrogen, a protecting 
group, or an ahphatic, heteroaliphatic, ufi. heteroaryl, a « or aUcylheteroary. motety, and 
wherein R„ is hydrogen, a protecting group, -ORk, -SRk, -C(0)ORk, -C(0)NRk, -» - 
0(C=0)Rk, W*<*W* -C(0)R. -C(0)ORk, -CON(Rk), -OCOfc or an ahphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkyiheteroaryl moiety, wherein each occurrence 
of R* is independently hydrogen, a protecting group or an ahphatic, heteroaliphatic, aryl, 
heteroary., alkylaryl, or alkyiheteroaryl moiety, or when A and B together represent -CHR, ,- 


20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
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, CHR 12 -, Rn and R u taken together represent a substituted or ^substituted 3-7 membered 
2 aliphatic, heteroaliphatic, aryl or heteroaryl ring; 

R «xyV' 5 R "vA/ R,s R «xA/ Rl5 , 

K and L together represent — v 
-CHRm-CHR,,-, -CRu=CR, S , whereinR,. andR ls are each independent* hydrogen, halogen, 
eyano, -OR, -Np*. -SR., W .-NPWXWA -C(=0)R, -«-Q>0fc. 

CON(Rj)j -OCO J R„-OS(=OPR ) oranaU P hatie,heteroaUphatic,ar y l, heteroaryl, aUcylaryl or 
heteroaryl moiety, wherein each occurrence of R, is independents hydrogen, a protecting 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl mo.e*. and 
wherein R,« is hydrogen, a protecting group, -OR. -SRk, -C(0)OR k , -C(0,NRk, -3(0)*. - 
0(C=0)Rk, -N(RkXC=0)(Rk), -C(0)Rk, -C(0)ORk, -CON(Rk)„ -OCOA, or an aliphatic, 
heteroaliphatic, aryl, he.eroa.yl, alkylaryl, or aKylheteroa^l moiety, wherein each occurrence 
of Rk is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR 14 - 
CHR ls -,R»and Retaken together represent a substituted or unsubstituteu 3-7 membered 

15 aliphatic, heteroahphatic, aryl or heteroaryl ring; 

16 whereby each of the foregoing aliphatic and heteroaliphatic moieties may independently 
be substituted or unsubstituted, cyclic or acyclic, or branched or unbranched, ai,d each aryl, 
heteroaryl, alkylaryl, and alkylhe.eroaryl moiety may be substituted or unsubstituted, 

1 9 said method comprising: 

20 (1) reacting a component having the structure: 


4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


17 
18 


21 


22 
23 



24 


L' 
I 

K 

wherein Rl, J, and G are as defined above, with a chiral component having the structure: 

Ro 
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wherein A, 


B, D, E, G, J, K, and L are as defined above, in the presence of an 


esterification reagent to generate an intermediate having the structure: 


3 
4 

5 

6 



(2) complexing the 
structure: 


intermediate with a cobalt, such as dicobalt hexcarbonyl, to yield a 
O Ro 


(pc^car 


(OG) 3 Co 



7 
8 

9 

10 


(3) cyclizing the combalt complex in the presence of an olefin metathesis catalyst to 
generate the compound: 


(OCJkCQ; 
(OC) 3 Co 



11 
12 
13 
14 


(4) removing the cobalt to form a ynolide; 

(5 ) reacting the alkyne moiety of the ynolide with a diene under cyclcoaddition 
conditions to generate the compound: 
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1_ 


K ^V;and 

\ (6) optionally further reacting the macrocyde with one or more reagents to diversify and 

optional* deprotecting tire macrocyde to generate a compound having the formula 0b). 


5 26. 

macrocycle to generate a compound having the structure (11) as defined heretn. 


3 
6 

I 27. The memod of claim 25, wherein the step ofo.eSn metathesis is performed using an 

9 olefin metathesis catalyst. 

U 28. 11* method of claim 25^^ 

1 2 ruthenium-based olefin metathesis catalyst. 

M 29 T*e method of claim 28, wherein the step of olefin metathesis is performed using Ru(l,3- 

15 dimesityl-4,5-dihy^^^ 

16 

17 30. A compound of the formula: 



(OC) 3 Co— 
(OC) 3 Co 

18 

19 wherein . 

20 Z is O, S or NRe, wherein Re is hydrogen, a protecting group, an ahphahc, 

21 heteroaliphatic, aryl, he.eroa.yl, alkylaryl, or attylheteroaryl moiety, or OR,, wherem R F .s 

22 hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 

23 alkylheteroaryl moiety; 

24 X is O, S or NRg, wherein Re is hydrogen or lower alkyl; 
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1 A and B together represent 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


CHRs-CHR,- -CR 5 =CR*-, wherein R 5 and R* are each independently hydrogen, halogen, 
cyano, -OR, -N(R,) 2 , -SR* -0(C=0) Rj , -0(8=0)* -C(=0) Rj , -C(=0)OR, 

-C0N(R J)2 , -OCQ*. -OS(=0)0 Rj or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of Rj is independently hydrogen, a protecUng 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl mo.ty, and 
Ire'in R 7 is hydrogen, a protecting group, -OR. -SRk, -C(0)ORk, -C(0)NR, -S(0) 2 Rk, - 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)OR k , -CON(Rk) 2 , -OC0 2 R, or an ahphaUc, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of R K is independently hydrogen, a protecting group or an aliphatic, heteroaliphafcc, aryl 
heteroaryl, alkylaryl, or alkylheteroaryl m oiety, or when A and B togemer represent -CHR 5 - 
CHR^RsandRstakentoge^^^ 

1 3 heteroaliphatic, aryl or heteroaryl ring, 

.nn rWRn- -CRt(r=CRii-> wherein Rio and Rn are each 

14 G and J together represent -CHRio-LHKn , <-JMo <-*.ii . 

15 independently hydrogen or lower alkyl; 

16 K and L together represent C=0, C=S, CH-CH3, CH-CH(Rl)2, C=C(Rl)2, -CH2-, 

,7 -CC-SCCH^S-)-, CH-ORu CH-SR, CH-N(R L ) 2 , CH-N(Rr)(«))(R L ), C=N-0-Rr, CH-NHD, 

18 C=C(R,>N(R02, OWfc. C=N-N(Rl)2, or. if to dotted Une - represents a bond, whereby a 

,9 double bond is present, ton K and L together represent C-NW, wherein each occurrence of 

20 Rusindependent.yhydrogen.aprotec.inggronp.ana.iphanc.heteroal^ 

21 alky.ary., or alkylheteroaryl moiety, or two occurrences of * taken together represent a 3 to 7- 

22 membered cyclic anphatic, heteroaliphatic, aromatic or heteroaromatic motety, 

23 whereby each of to foregoing aliphatic and heteroaliphatic moieties may independently 

24 be substituted or unsubsututed, cyclic or acyclic, or branched or unbranched, and each aryl, 

25 he^Ualkylaryl.andalkytteteroarylmoietymaybesubstim.edorunsubstita.ed; 

26 where ta oneorany f wo„fR.RB,Rc,R D ,R 5 ,^R J .o^-°P M >' alin)teIC0Valen,ly 

27 bonded to a compound selected from to group consisting of radicicol, monocillin, analogues of 

28 radicicol and monocillin, geldanamycin, analogues of geldanamycin, and stero.ds. 
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(OC) 3 Co^ ^ 
1 

2 wherein 

Z is O S orNRs, wherein Re is hydrogen, a protecting group, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, aKylaryl, or alkylheteroaryl moiety, or OR F , wherein Rf >. 
hydrogen, aprotecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 

6 alkylheteroaryl moiety; 

7 X is O, S or NRg, wherein Rg is hydrogen or lower alkyl; 

8 A and B together represent 

9 -CHR5-CHR6-, -CRsKSV, wherein R 5 and R« are each independently hydrogen, halogen, 

,0 cyarro. -OR, -N<R,) 2 , -S*. -0(00)1*, -0(S=0)R, ,-N(R,XOO)(R>), -«<»*, -CC-W*. 
, 1 -CON(Rj) 2 , -OC0 2 R, -OS(=0)OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
n alkylheteroaryl moiety, wherein each occurrenc* of R, is independently hydrogen, a protecting 
,3 group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
14 whereinR, is hydrogen, a protecting group, -ORk, -SRk, -C(0)ORk, -C(0)NRk, -S(0) 2 Rk, - 
,5 0(00)Rk, JWfXWW "C(0)Rk, -C(0)ORk, -CON(Rk) 2 , -OC0 2 RK,or an aliphatic, 

16 heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 

17 of Rk is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 

1 8 heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR S - 

,9 CHRs- ^andR.takentogeflrerrepresentasubstitutrforunsubstitu.edS-Tmemberedahphafc, 


21 


G and J together represent -CHR,o-CHRn-, -CRkpCR,,-, wherein R,„and R„ are each 

22 independently hydrogen or lower alkyl; 

23 K and L together represent C=0, OS, CH-CH,, CH-CH(Rl) 2 , OC(Rl) 2 , -CH 2 -, 
.C(-S(CH 2 ) !S -), CH-ORr., CH-SRu OH***, CH-N(RO(OOXR L ), ON-O-R, CH-N=0, 
OC(R0-N(R0 2 , ON-Rr., ON-NOU,, or, if*, dotted line - represents abond, whereby a 
double bond is present, then K and L together represent C-N(R0 2 , wherein each occurrence of 
Rl is independently hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, 


24 
25 
26 
27 
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aikylaryU or alveary, moiety, or two occurrences of Rl taken together represent a 3 to 7- 
n^emberedcyclicaiiphatic.heteroaiiphatic.aromaticorheteroaromaticmorety; 

whereby each of the foregoing aliphatic and heteroaliphatic moieties may mdependently 
be substitute* or unsubstituted, cyclic or acyclic, or branched or branched, and each aryl, 
heteroaryl, a« and alkyttete^ 

wherein one or any two of R. Rb, Rc, Ro, B* *. »* or R, - optionally a linker covalently 
bonded to a compound selected from the group consisting of radicicol, monoeillin, anaiogues of 
radicicol and monocillin, geldanamycin, analogues of geldanamycin, and sterol. 



13 
14 
15 


11 

12 wherein m . 

Z is O S or NRe, wherein Re is hydrogen, a protecting group, an ahphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroatf moiety, or OR F , wherein Rp ,s 
hydrogen, a protecting group, an aliphatic, heteroaliphatic, mA ^eroaryl, alkylaryl, or 

16 alkylheteroaryl moiety; 

17 X is O, S or NRg, wherein Rg is hydrogen or lower alkyl; 

18 A and B together represent 
-CHR5-CHR6-, -CR^-, wherein R s and R< are each independently hydrogen, halogen, 
cyano, -OR,, -N(R,) 2 , -SR,, -OCC^Rr, -0(SO)R, ,-«<»<*), -C(=0)Rr, -CKW** 
-CON(R,) 2 -OCO*, -OSHOOR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
afcylheteroaryl moiety, wherein each occurrence ofRj is independent* hydrogen, a protecting 
group or an ahphatic, heteroaliphatic, aryl, heteroaryl, aikylaryl, or alkylheteroaryl moiety, and 
whereto R, is hydrogen, a protecting group, -ORk, -SR* -C(0)ORk, -C(0)NRk, -S^Rk, - 
0(C=0) Rk , -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)ORk, -CON(Rk) 2 , -OC0 2 ^or an aliphatic, 
heteroaliphatic, heteroaryi, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 


19 

20 

21 

22 

23 

24 

25 

26 
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of is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, aDcylaryl, or alkylheteroaryl moiety, or when A and B togete represent -CHRs- 
am-, R 5 and fc taken together represent a substituted or ^substituted 3-7 membered ahphafc, 

4 heteroaliphatic, aryl or heteroaryl ring; 

. prrn o ptro Q - -CRr=CR9-, wherein Rg and R 9 are each 

5 D and E together represent -CtLKs-t-n^ , , 

6 independently hydrogen or lower alkyl; 

php „ nm„- -CR,o=CRn-, wherein Rio and Rn are each 

7 g and J together represent -CHKio-<-riK-n > ^ » » 

8 independently hydrogen or lower alkyl; 
K and L together represent OO, OS, CH-CH 3 , CH-CH(Rl) 2 , C=C(R l ) 2 , -CH 2 -, 

-C(-S(CH 2 )3S-)-, CH-OR, CH-SR L , CH-N(R l ) 2 , CH-N(R l )(C=0)(R l ), C=N-0-R l , CH-N=0, 
C=C(R L )-N(R L ) 2 , C=N-R L , C=N-N(R L ) 2 , or, if the dotted line - represents a bond, whereby a 
doublebond is present, then K and L together represent C-N(R L ) 2 , wherein each occurrence of 
R L is independently hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, 
alkylaryl, or alkylheteroaryl moiety, or two occurrences of R L taken together represent a 3 to 7- 
membered cyclic aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety; 

whereby each of the foregoing aliphatic and heteroaliphatic moieties may independently 
be substituted or unsubstituted, cyclic or acyclic, or branched or unbranched, and each aryl, 
heteroaryl, alkylaryl, and alkylheteroaryl moiety may be substituted or unsubstituted; 

wherein one or any two of K, Rb, Rc. Rd. ** ** « ^ L « 0 ^ ly * , 
bonded to a compound selected from the group consisting of radicicol, monocillin, analogues of 
radicicol and monocillin, geldanamycin, analogues of geldanamycin, and steroids. 


9 
10 
11 
12 
13 
14 
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 34. A compound of formula 


33. The compound of claim 32, wherein D and E together represent -CRg-CR*-. 


26 

27 wherein 
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1 

2 
3 
4 
5 
6 
7 


R, is hydrogen, cyano, -ORz, -N(Rz) 2 , -SRz, -0(C=0)Rz, -N(R 2 )(C=0)(Rz), -C(0)Rz, - 
C(0)ORz, -CON(Rz) 2 , -OC0 2 R z , or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkytteteroaryl moiery, wherein each occurrence of Rz is independently hydrogen, a protecting 
group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl mo.ety 

Z is O, S, or NRe, wherein Re is hydrogen, a protecting group, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, or OR F , wherein R, is 
hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
8 alkylheteroaryl moiety, 

q XisO S or NRg, wherein Rg is hydrogen or lower alkyl; 

**^v R8 R >^A/*° Rs ^V\ 

10 A and B together represent 

CHR5-CHR6- -CR 5 =CR6-, wherein R 5 and R* are each independently hydrogen, halogen, 
cyano, -OR, -N(R j)2 , -Sfc. -0(C=0) Rj , -0(S=0)R, .-N^XOOWW. -C(=0)*, ^)OK h 
-CON(Ri) 2 -OCO^-OS^OPR, or an diphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of Rj is independently hydrogen, a protecting 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
wherein R 7 is hydrogen, a protecting group, -OR K , -SR* -C(0)OR K , -C(0)NRk, -S(0) 2 Rk, - 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)OR k , -CON(Rk) 2 , -OCQfc or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of R K is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR 5 - 
CHRs- R 5 and R. taken together represent a substituted or unsubstituted 3-7 membered aliphatic, 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


22 heteroaliphatic, aryl or heteroaryl ring; 

R-10 

R °\/V R9 ■"xzV 9 ^nZv 9 

23 D and E together represent ^ — v > 


24 
25 
26 
27 
28 
29 


CHR8-CHR9- -CRs=CR 9 -, wherein Rg and R 9 are each independently hydrogen, halogen, 
cyano, -OR, » -Sfc. -0(C=0) Rj , -0(S=0)Ri ^(R^XR;), -CHS*. -C(=0)0 Rj> 
-CONCRj): -OCO^j, -OSC^OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of R, is independently hydrogen, a protecting 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, and 
wherein R 10 is hydrogen, a protecting group, -OR* -SR* -C(0)ORk, -C(0)NRk, -S<QfcR* - 
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2 
3 
4 
5 


0(O0)Rk, -N(Rk)(C-0)(Rk), -C(0)ORk, -«» -OCO^cr an aliphattc, 

heteroaliphatic, aryl, heteroaryl, alkylary!, or alkylheteroaryl moie*. wherein each occurrence of 
Rlc is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHE,- 
CHR„ R,and R s taken together represent a substituted or unsubstituted 3-7 membered ahphafc, 

6 heteroaliphatic, aryl or heteroaryl ring; 

7 G and J together represent ^ — v 
-CHR„-CHR, 2 -, -CR„=CR, r , wherein R„ and R 12 are each independently hydrogen, halogen, 
cyano, -OR,, -Ntfcfc -S*. -0(O0) Rj , -0(S=0) R , M<*»<R,), -CH»R„ -C(=0)OR,. 

CCN0W, -OCO*, -0S(=O)OR, or an aliphatic, heteroaliphatic, aryl, M alkylaryl, or 
alkylhetero'aryl moiety, wherein each occurrence of R, is independently hydrogen, a protecfng 
™up or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkyUreteroaryl moiety, and 
where* fc, is hydrogen, a protecting group, -OR, -SRk, -C(0)ORk, -C(0)NRk, -S(0) 2 Rk, - 
(XCMWta. -N(R,c)(00)(Rk), -C(0)Rk, -C(0)ORk, -CONCRk), -OCO^or an aliphahc, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of Rk is independently hydrogen, aprotecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHRi i- 
CHR12-, R,i and R„ taken together represent a substituted or unsubstituted 3-7 membered 

19 aUphatic, heteroaliphatic, aryl or heteroaryl ring; 

R «\Zv R,s R "^V R,S R "xA/ R,s , 

20 K and L together represent ^ v 

-CHR 14 -CHR 15 -, -CR 14 =CR 15 -, wherein R 14 and R 15 are each independently hydrogen, halogen, 
cyano, -OR, -NOW* -Sfc. -0(C=0) Rj , -0(8=0)* ,N<W>Q><R* -C(=0) Rj , -€(=0)0*. 
JCOmh -OCO.R, -OS(=0)OR, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
alkylheteroaryl moiety, wherein each occurrence of Rj is independently hydrogen, a protectmg 
group or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moxety, and 
wherein R 16 is hydrogen, a protecting group, -ORk, -SRk, -C(0)ORk, -C(0)NRk, -S(0) 2 Rk, - 
0(C=0)Rk, -N(Rk)(C=0)(Rk), -C(0)Rk, -C(0)ORk, -CON(Rk) 2 , -OC0 2 Rk. or an aliphat 1C , 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of Rk is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, 


S 
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21 

22 

23 

24 

25 

26 

27 

28 

29 


Page 116 of 121 


1 

2 
3 
4 
5 
6 
7 

8 35. 
9 


heteroaryl, alkylaryl, or a*ylhe,eroaryl moiety, or when A and B together represent ^HR„- 
CHR,,-, R„ and R„ taken together represent a substituted or unsubsntuted 3-7 membered 

aliphatic, heteroaliphatic, aryl or heteroaryl ring; 

whereby eachofthe foregoing abphatic and heteroaliptotic moieties may tndependently 
be substituted or unsubstituted, cyclic or acyclic, or branched or unbranch* and each aryl, 
heteroaryl, alkylaryl, and alkymeteroaxy. moiety may be substituted or unsubsntuted. 


The compound of claim 34, wherein A and B together represent -CRi-CR.- 


10 36. A compound of the formula: 


B, 


— J 


11 

12 wherein 
13 
14 
15 
16 

17 moiety 


\ 

or 


R. is hydrogen, cyano, -OR z , -N(Rz)2, -SRz, -0(C=0)Rz, -NJfcXCHWU. - 
C(Om z -C(0)OR z , -CON(R z ) 2 , -OCO,Rz, or an ahphatic, heteroaliphatic, aryl, heteroaryl, 
M , or alkyiheteroaryl moiety, wherein each occurrence of R z is independently hydrogen, a 
protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or aKylheteroaryl 

18 ZisO S orNRE,whereinR E ishydrogen,aprotectinggroup,analiphatic, 

,9 heteroaliphatic, aryl, MnA ***** « alkylheteroaryl moiety, or OR,, wherein R F is 

20 hydrogen, a protecting group, an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 

21 alkylheteroaryl moiety; 

22 X is O, S or NRg, wherein Rg is hydrogen or lower alkyl; 

23 A and B together represent 

24 -CHRs-CHR,, -CR 5 =CR«-, wherein R s and Rs are each independently hydrogen, halogen, 

25 cyano, -OR,, -NOW, -Sfc. -0(O0)R, -0(S=0)R, ,-N«C=OW, 
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C0N(*) 2 , -000*. -OSKW or an aliphatic, heteroaliphatic, aryl, heteroaryl, alkylaryl, or 
a^eteroary. moiety, wherein each occurrence of Rj is independently hydrogen, a protecting 
„7up or an aliphatic, heteroaliphatic, aryl, heteroaryl, aUcylary,, or a,ky>he,eroaryl mo.ety, and 
wheL* ishydrogen, a protecting group, -ORjc -SRk, -C^ORk, -C(0)NRk, -3(0)*. - 
0(C=O)*c, -NOWC-OXW. -C(0)^ -CCOORk, -CON(Rk) 2 , -0C0 2 R„ or an ahphatic, 
heteroaliphatic, aryl, heteroaryl alkylaryl, or alkyttteteroaryl moiety, wherein each occurrence 
of Rk is independently hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryU 
heteroaryl, alkylaryl, or alkylheteroaryl moiety, or when A and B togemer represent -OH*- 
CHR,-, RsandRe taken together represent a substituted or ^substituted 3-7 membered ahphatic, 
1 0 heteroaliphatic, aryl or heteroaryl ring; ^ 

D and E together represent ^ — v > 
-CH*-CHR,-, -C*=CR,-, wherein Rs and Re are each independently hydrogen, halogen, 
cyano, -OR,, -NOW* -S*. -0(0=0)*, -0(8=0)* ,N(*)(C=0)(*>. -CH»*. -CKW, 
-C0N(*) 2 , -0C0 2 *. -0S(=0)0* or an aliphatic, heteroaliphatic, aryl, heteroa^l, alkylaryl, or 
aUcylhaeroary, moiety, wherein each occurrence of * is independently hydrogen, a protecting 
group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, aUcylaryl, or aUcylheteroa^. more* and 
wherein *, is hydrogen, a protecting group, -OR. -SR. -0(0)0*. -dPJNRo -SPfc " 
0(C=0)R, -NCR^COXRk), -C(0) Rk , -C(0)ORk. -CON(Rk), -OCO^or an aUphatic, 
heteroaliphatic, «* heteroaryl, alkylaryl. or alkylheteroaryl moie.y, wherein each occurrence of 
R K i. independently hydrogen a protecting group or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, aUcylaryl, or alkylheteroaryl moiety, or when A and B together represent ^H*- 
CHV, R,and* taken together represent a substituted or unsubs.itu.ed 3-7 membered ahphatic, 

23 heteroaliphatic, aryl or heteroaryl ring; 

R "xVV RlJ r "nA/ R ' 2 r "xZv' 2 , 

24 G and J together represent — v 

25 -CHR„-CHR, 2 -, -C*,=C* 2 -, wherein *, and R 12 are each independentiy hydrogen, halogen, 

26 cyano, -0*. -N^, -S*. -0(0-0)*, -0(S=0)* ,-N<*XC=0)<*), -C(=0)*. -CK>)°*. 

27 -C0N(*) 2 , -0CO 2 R„ -OS(=0)0* or an aliphatic, heteroa.ipha.ic, aryl, heteroaryl, alkylaryl, or 

28 alkylheteroary. moiety, wherein each occurrence of * is independently hydrogen, a pro.ec.mg 

29 group, or an aliphatic, heteroaliphatic, «* heteroaryl, aUcylaryl, or alky.heteroaryl morety, and 


11 
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13 

14 
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16 
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o^r. w#fxm* - C0N(Rri2 ' • 0C02RK -° r 

Heteroaliphatic, aryl, heteroaryl, aM or aikylheteroary. — «* ~™"» 

of Rk is independently hydrogen, a pro.ec.ing group or an ahphatic, heteroahphatic aryU 
heteroaryl, alkylaryl, or afcylheteroaryl moiety, orwhen AandB together represent ^HR,,- 
CHR,,, fc, and R12 taker, together represent a substituted or unsubstituted 3-7 membered 


1 

2 
3 
4 
5 
6 

7 aliphatic, heteroaliphatic, aryl or heteroaryl ring; ^ 


8 K and L together represent \ 


9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


iv anu iug&uiw 

.CHR.-CHR,,, -CR,=CR, 5 -, wherein R„ and R, 5 are each independently hy*ogen 
cyano, -ORi, -NOW, -S*. -0(O0)R, -0(SO)R, .*W(«*W>. " «^ 

-CON(R,) 2 , -000*. -0S(=O)0 Rj or an aliphatic, he.eroaUpha.ic, ary., he.eroaryl, dkylaryl, 
alkylheteroaryl moiety, wherein each occurrence of Rj is independently hydrogen, a protecting 
group, or an aliphatic, heteroabphatic, ary., heteroaryl, afcylaryl, or aUcylhCeroaryl rno^, and 
wherein R, 6 is hydrogen, a promoting ^oup, -OR. -SR. -C(0)0 Rk , -CXONR. ^ - 
0«X»Rk, -WC-OXRk), -C(0)Rk, -C(0)OR, -C0N(Rk):, -OCOfcor an ahphatic, 
heteroaliphatic, ary!, heteroaryl, alkylaryl, or alkylheteroaryl moiety, wherein each occurrence 
of Rk is independently hydrogen, a pro.ec.ing group or an aliphatic, heteroaliphatic, aryU 
heteroaryl, aUcylaryl, or alkylheteroaryl moiety, or when A and B together represent -CHR 14 - 
CHRr. R„ and R, s taken together represent a substituted or ^substituted 3-7 membered 

20 aliphatic, heteroaliphatic, aryl or heteroaryl ring; 

21 whereby each of me foregoing aliphatic and heteroaliphatic moieties may mdependently 
be substituted or unsubstituted, cyctic or acyclic, or branched or unbranched, and each aryl, 
heteroaryl, alkylaxyl, and alkylheteroaryl moiety may be substituted or unsubstituted. 


22 
23 

25 37. The compound of claim 36, wherein A and B together represent -CR 5 =CR6- 
26 

27 38. 


The compoud of claim 36, wherein the compound has the formula: 
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